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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 2/9/04, 2/25/04 and 
9/10/04, the information disclosure statement is being considered by the examiner. 

Drawings 

2. The Examiner has approved drawings filed on 2/1 3/04. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-9, 1 1, 14-20, 21-22 and 24, are rejected under 35 U.S.C. 102(b) as 
being anticipated by Carrington et al., (US. 5,737,456). 

As to claim 1 , Carrington discloses an imaging method (fig 1 , column 4, lines 37- 
46) comprising: 

displacing (fig 1 , element 18, displaying corresponds to video monitor) an 
imaging device in one dimension while acquiring an image of an (column 4, lines 
37- 62) object, thereby blurring the image (column 8, lines 28- 65); and 
deconvolving the blurred image to generate a multidimensional (column 2, lines 
34- 41 ) representation of the object (column 6, lines 35- 63). 
As to claim 2, Carrington discloses an imaging method comprising: 
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varying the focus of an imaging device (column 3, lines 10-16) while acquiring an 
image of an object (column 4, lines 37- 62), thereby blurring the image (column 
8, lines 28- 65); and 

deconvolving the blurred image to generate a representation of the object 
(column 6, lines 35-63). 

As to claims 3 and 21 , Carrington discloses the method of claim 2, the 
representation comprising a two dimensional projection image of three 
dimensions of the object (column 1 , lines 28- 41 ). 
As to claims 4, 1 1 and 22, Carrington discloses the method of claim 2, the 
imaging device comprising a fluorescence-imaging device (column 2, lines 34- 
41, 48- 50, column 3, lines 20-23, column 5, lines 1-2). 

As to claims 5, 14 and 1 5,Carrington discloses the method of claim 2, varying the 
focus occurring while a shutter of the imaging device is open (column 8, lines 45- 
49). 

As to claims 6 and 16, Carrington discloses the method of claim 2, varying the 
focus comprising varying an input voltage to a piezoelectric focusing mechanism 
of the imaging device (column 5, lines 3-1 1 ). 

As to claims 7 and 17, Carrington discloses the method of claim 2, varying the 
focus comprising applying signals to a piezoelectric focusing mechanism of the 
imaging device to generate oscillatory movement of the focusing mechanism 
(column 3, lines 10-16, column 4, lines 37-62, column 5, lines 3-11). 
As to claims 8 and 18, Carrington discloses the method of claim 2, varying the 
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focus comprising launching a velocity-controlled focus change using the stand- 
based focusing mechanism (column 3, lines 10-16, column 4, lines 37-62, 
column 5, lines 3-11). 

As to claims 9 and 19,Carrington discloses the method of claim 2, acquiring the 

image being accomplished in two or more stages (fig 1 , column 9, lines 32- 65). 

As to claim 20, see the rejection of claim 1 above. 

As to claim 24, see the rejection of claim 1 above. 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(f) or (g) prior 
art under 35 U.S.C. 103(a). 
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Claims 10, 12-13, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carrington et al., (US. 5,737,456), as applied to claims 1-9, 11,14-20, 
21- 22 and 24 above and further in view of Subbarao (US.5,1 93,124). 

Regarding claim 10, Carrington discloses an imaging method comprising: 

(a) collecting an acquired image of an object using an imaging device (column 3, 
lines 10-16, column 4, lines 37- 62); 

(b) varying the focus of the imaging device while collecting the acquired 
image, thereby blurring the acquired image (column 3, lines 10-16, column 4, 
lines 37- 62, column 8, lines 28- 65); 

(c) determining a point spread function (PSF) associated with the imaging 
device (abstract, column 30, lines 53-68); 

Carrington is silent about (d) determining an optical transfer function (OTF) using 
the PSF; 

(e) determining an object estimate; 

(f) convolving the object estimate with the PSF, using the OTF, to generate 
an estimated image; 

(g) comparing the estimated image with the acquired image to obtain a ratio; 

(h) convolving the ratio with a mirror image of the PSF, using a complex 
conjugate of the OTF, to form a convolved ratio; 

(i) multiplying the object estimate with the convolved ratio to form an 
updated object estimate; and 

(j) repeating steps (0 through (i) one or more times to generate a two 
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dimensional projection image of three dimensions of the object from the 
updated object estimate. 

Subbarao discloses Computational methods and electronic camera apparatus 
for determining distance of objects, rapid autofocusing, and obtaining improved focus 
images. The system comprises of: 

(d) determining an optical transfer function (OTF) using the PSF (column 7, lines 
7- 22); 

(e) determining an object estimate (column 9, lines 17- 48); 

(f) convolving (column 22, lines 15-60) the object estimate with the PSF, using 
the OTF, to generate an estimated image (column 26, lines 51-61 , column 27, lines 6- 
38, column 34, and lines 31-44); 

(g) comparing the estimated image with the acquired image to obtain a ratio 
(column 35, lines 45- 50); 

(h) convolving the ratio with a mirror image of the PSF, using a complex 
conjugate of the OTF, to form a convolved ratio (column 20, lines 33- 65); 

(i) multiplying the object estimate with the convolved ratio to form an 
updated object estimate (column 27, lines 6-38, column 41, and lines 13- 54); 

0) repeating steps (0 through (i) one or more times to generate a two 
dimensional projection image of three dimensions of the object from the 
updated object estimate (column 27, lines 6-68, column 28, lines 1-8). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Carrington to include an optical transfer function (OTF) 
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using the PSF. It would have been obvious to one of ordinary skill in the art at the time 
of the invention to have modified Carrington by the teaching of Subbarao in a single 
constraint as opposed to two or more required in the prior, thus reducing the 
computational cost of solving the constraint. This constraint is expressed directly in 
terms of the observed images and the camera parameters. No intermediate 
parameters (e.g., the standard deviation of the PSF distribution), as suggested by 
Subbarao at column 13, lines 13- 20). 

As to claim 23, see the rejection of claim 10 above. 

As to claim 12, Subbarao discloses the method of claim 10, the imaging device 
comprising a photosensitive camera chip (column 16, lines 54- 59). 

As to claim 13, Subbarao discloses the method of claim 10, collecting the 
acquired image comprising stopping a continual clearing of the imaging device 
(fig 2). 
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Other prior art cited 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Price et al., (US. 5,790,692) discloses method and means of least squares 
designed filters for image segmentation in scanning cytometry. 

Dowski, Jr et al., (US 6525302 B2 ) discloses Wavefront coding phase contrast 
imaging systems. 

Brandt et al., (US 5778038 A) discloses Computerized tomography scanner and 
method of performing computerized tomography. 

Ortyn et al., (US. 6671044 B2) discloses Imaging and analyzing parameters of 
small moving objects such as cells in broad flat flow . 

Ortyn et al., (US.6608682 B2) discloses Imaging and analyzing parameters of 
small moving objects such as cells. 
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Contact Information 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sheela C Chawan whose telephone number is. 571- 
272-7446. The examiner can normally be reached on Monday - Thursday 7.30 - 6.00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eileen Lillis can be reached on 571-272-6928. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9197 (toll-free). 

Sheela Chawan A » t 



Patent Examiner 
Group Art Unit 2624 
April 21,2007 




